Europaische&^^Rentamt 
European Patent Office 
Office europeen des brevets 



Publication number: 



O 229 391 

A1 



® 



EUROPEAN PATENT APPLICATION 



@ Application number: 86118045.3 
(22) Dale of filing: 24.12.86 



@ Priority: 27.12.85 JP 293885/85 



@ Dateof publication of application: 
22.07.87 Bulletin 87/30 

@ Designated Contracting States: 

AT BE CH DE ES FR GB GR IT LI LU NL SE 

(tj) Applicant: Eisaf Co.,Ltd. 

6-10, KolshIkawa4-chomeBunkyo-ku 
Tokyo 112(JP) 

^2) Inventor: Suglmoto, Hachiro 
3073-13, Kashiwadamachi 
Ushlku-shilbarakiMP) 

@ Inventor: Nakamura, Takaharu 
4-9,T8ukushino 2-chome 
Abiko-5htChiba(JP) 

@ Inventor: Tsuchiya, Yutaka 
35-16^ Sakaecho 2-chome 
Ushlku-shilbaraki(JP) 

@ Inventor: Sugumi,Hiroyukl 

Shizanryo 19-13, Kasuga 4-chome Yatabemachi 
Tsukuba-gun Ibaraki(JP) 



® Int.CI.^': C 07 D 211/26 

C 07 D 401/12, C 07 D 401/0- 
C 07 D 211/22, C 07 D 211/1- 
C 07 D 211/32, C 07 D 211/7- 
C 07 D 211/94, C 07 D 401/0- 
C 07 D 401/14, C 07 D 405/1- 



6 

4 
0 
4 

2 



Inventor: Higurashl, Kunizou 
4-3, Midori 2-chome 
Sumida-ku Tokyo(JP) 

@ Inventor: Karibe,Norio 

Shizanryo 19-13, Kasuga 4-chomG Yatabemachi 
Tsukuba-gun Ibaraki(JP) 

@ Inventor: Yamanishi, Yoshiharu 
2079,Wakashibacho 
Ryugasaki-shi lbaraki{JP) 

(72) Inventor: Ogura, Hiroo 
1 125-5, Ohaza Nagakuni 
Tsuchiura-shi tbarak{( JP) 

© Inventor: Araki,Shin 

Kashiwa Mansion 401 11-6 Takezono 2-chome 
Sakuramura Niihari-gun Ibaraki(JP) 

@ Inventor: Kubota, Atsuhiko 

New life Namiki 406 15-1, Namiki 4-chome 
Sakuramura Niihari-gun Ibaraki(JP) 

@ Inventor: Ohtake,Michiko 
3369,Suwamachi 
Mitsukaido-shi Ibaraki(JP) 

(73) Inventor: Yamatsu,Kiyomi 
23-7, Imaizumidat 7-chome 
Kamakura-shi Kanagawa( JP] 

@ Representative: Hansen, Bernd, Dr.rer.nat. et al, 

Hoffmann, Eitle & Partner Patentanv^Slte Arabellastrasse 
4 

D-8000Munchen81(DE) 



^ @ Piperidine derivate, its use and pharmaceutical composition containing it 

A novel piperidine derivative as defined by the formula cerebrovascular disease is disclosed. 
Q) iW, including a salt thereof, 

55. R'-X— (T)- „, 



UJ 



O wherein R\ X, A and R^ have the aforementioned meanings. 

Further, pharmaceutical compositions containing the same 
CL and the use of the piperidine derivatives for the making of 

such compositions preventing dementias and sequelae of ~ 



Croydon Printing Compsny lid 



44 970 



0229391 



Piperidine Der^Wrtive , its use and Pharma^Rt ica 1 

Composition containing it 





The present invention relates to piperidine derivatives 
having excellent actions as medicines. The invention 
relates more particularly to piperidine derivatives of the 



wherein denotes a univalent group derived from one 
selected among substituted or unsubs t i tuted benzene, pyridine, 

10 pyrazine, indole, anthraquinone , quinoline, substituted or 

unsubstituted phthalimide , homophthalimide , pyridinecarboxylic 
acid imide, pyridine N-oxide, pyrazinedicarboxylic acid imide, 
naphthalenedicarboxylic acid imide, substituted or 
unsubstituted quinazolinedione , 1 , 8-naphthalimide , bicyclo 

15 [2.2,2] octO"5-ene-'2 , 3-dicarboxylic acid iraide and 
pyromeryliroide , 

X denotes a group of the formula -(CH2)n-, a group of 
the formula -0(CH2)n-, a group of the formula -S(CH2)n-, 
a group of the formula -NH(CH2)n-i a group of the formula 

20 -SO2 NH(CH 2)n-, a group of the formula -NH-C- (CH2 )n - , a group 



following general formula (I) or pharmacologically allowable 



5 salts thereof : 




( I ) 



II 
0 



of the formula -NH ( CH2 )n -C- , 

II 

0 



a group of the formula 
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-C-0(CH2)n-i a group of the formula -CH2NH(CH2)n-i a group 
0 

of the formula -C-N-(CH2)n- (in all the above formulas, 

0 R3 

5 n is an integer of 1 through 7 and represents a lower 
alkyl group or a benzyl group), a group of the formula 

CH3 CH3 

I I 
-O-CH2CH2CH- , a group of the formula -O-CHCH2CH2-, a group 

of the formula -0-CIl2.CHjiCH= or a group of the formula 

10 OH 
I 

-O-CH2-GH-CH2-, 

the ring A denotes a group of the formula j v , 

a group of the formula / \ , a group of the formula 
15 ~ 

/ V or a group of the formula \i , and 

0 

R2 denotes a hydrogen atom, a lower alkyl group, a 

substituted or unsubs tituted benzyl group, a substituted or 

20 unsubstituted benzoyl group, a pyridyl group, a 2- 

hydroxyethyl group, a pyridylmethyl group or a group of 

n H 

the formula ^ | (wherein Z represents a halogen atom) 

The lower alkyl group in the definition of the formula 
25 (I) means a straight-chain or branched alkyl group having 
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1 to 6 carbon atoms, such as methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, 1 -methylpropyl , tert-butyl, 
n-pentyl, 1 -e thylpropyl , isoamyl or n-hexyl. Preferable 
lower alkyl groups include a methyl group, ethyl group, etc. 
5 The lower alkoxy group means a group derived from the above 

lower alkyl group. 

The univalent group derived from substituted or 
unsubstituted benzene in the definition of means 
specifically the following: 
10 (l) Univalent -group of the formula 

wherein n is an integer of 1 through 3 and D denotes a 
phenyl group optionally substituted by a group or two or three sane or 
different groups selected among a hydrogen atom, a lower 

15 alkyl group, a nitro group, a lower alkoxy group, an 

alkylenedioxy group formed between adjacent carbon atoms 
in arbitrary positions, a cyano group, a halogen atom, an 
amino group, a monoalkylamino or dialkylamino group, a 
lower alkoxycarbonyl group, a trif luoromethyl group, a 

20 formyl group, a hydroxy group (hydroxyl group), a lower 
alkylthio group, a lower alkylsulf inyl group, a lower 
alkylsulfonyl group, a lower alkylsulf oxide group, a lower 
alkylcarbonyl group, a methoxymethylthio group, a 
halogenomethylthio group, a cycloalkylsulf onyl group, a 

25 phenyl group, a cycloalkylthio group and a cyclohexenyloxy 
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group . 

(2) Univalent group of the formula 

5 wherein G denotes a group of the formula -C-, a group of 

0 
II 

the formula a group of the formula -0-, a group of 

• 0 
II 

the formula "CH2-NH-C-, a group of the formula -CH2-O-, 

10 a group of the formula -CH2-SO2-, a group of the formula 

0 
t 

-CH- or a group of the formula -CH2-S", E denotes a carbon 
OH 

atom or a nitrogen atom, and D has the same' meaning as 

15 defined in (I) . 

In the univalent group derived from substituted or 
unsubstituted phthaliraide in the definition of R-^ , the 
examples of the preferable substituent include a nitro group, 
an amino group, a halogen group, a lower alkyl group, a 

20 lower alkoxy group, a hydroxy group, a benzoyl group, a 

phenylcarbonyl group, a phenylcarbonylamino group, a lower 
alkylcarbonylamino group, a hydroxycarbonyl group, a 
benzylaminocarbonyl group and a dialkylaminocarbonyl group. 
The univalent group may be substituted by two or more same 

25 or different substituents if necessary. 



10 
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In the univalent group derived from substituted or 
unsubstituted quinazolinedione in the definition of R^, 
the examples of the preferable substituent include a lower 
alkyl group and a halogen group • 

Hereinafter preferred methods of making the present 
compounds are disclosed which methods are fully encompassed 
by the present invention: 
Preparation Method A 

R^-X-HalV H — (^T)— > - X — (T^ — 



R 



( n ) { m ) ( I ) 

wherein Hal denotes a halogen atom, and R^, X, R^ and the 
ring A have the same meaning as defined above . 

Namely, a compound of the general formula (II) (wherein 

15 Hal denotes a chlorine atom, bromine atom, iodine atom, etc. 
and among them the bromine atom is most preferable ) and a 
piperidine derivative of the general formula (III) are 
subjected to a condensation reaction by a conventional method, 
preferably in the presence of a base such as sodium 

20 hydrogencarbonate , sodium carbonate, potassium carbonate or 
triethylamine , to obtain the final compound (I) • In this 
case, as an organic solvent is used, for example, benzene, 
toluene, ethanol, butanol or dimethylf ormaraide (DMF) . 
Preparation Method B 

25 [In the case where X denotes a group of the formula 
0 

-C-N-(CH2)n- in the general formula (I)] 
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20 



0 
II 



Ri _C - Hal + HN - (CHz) n — (T^— 1 
(IV) (V) 



0 . 
R' -C-N(CHz) — (M 



( VI ) 

Namely, an acid halogenide of the general formula (IV) 
is alloued to react with a piperidine derivative of the 

10 general formula (V) in an organic solvent such as 

chloroform, benzene, toluene, dioxane, tetrahydrof uran or 
dimethylf ormamide (DMF), in the presence of a desalting 
agent such as sodium carbonate, potassium carbonate, sodium 
hydroxide, potassium hydroxide or trie thylamine , with ice- 

15 cooling, at room temperature or with heating, to easily obtain 
the compound (VI) , one of the final compounds. 
Preparation Method C 

[In the case where X denotes a group of the formula 
-S02-NH(CH2)n- in the general formula (I)] 

R'— SOz-Hal+ HzK- (CH:) „ — — 
iW) ( W ) 

> R' -SOz- NH - (CHz) „ — (V) — R* 

( K) 



25 
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Procedure similar to that of Preparation Method B is 
used to obtain the compound (IX) , one of the final compounds. 
Preparation Method D 

[In the case where denotes a univalent group derived 
5 from imide selected among substituted phthalimide, 
homophthalimide, pyridinecarboxylic acid imide, 
pyrazinedicarboxylic acid imide, naphthalenedicarboxylic 
acid imide, 1 , 8-naphthalimide , bicyclo [2.2.2] octo-5-ene- 
2,3-dicarboxylic acid imide and pyromerylimide and X 
10 denotes a lower alkylene group in the general formula (I)) 



0 




15 



(X) 



(XI) 



0 



20 




(X!) 



wherein n is an integer of 1 through 7 and B denotes a 
residue after the removal of a group of the formula 
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in all the above-defined Rl. 



0 



Namely, an acid anhydride of the general formula (X) 
and a piperidine derivative of the general formula (XI) 
are subjected to a condensation reaction by a conventional 
method to obtain the compound (XII), one of the object 
substances , 

The reaction is carried out with application of heat in 
an organic solvent such as, for example, ethanoL, butanol, 
dioxane, dimethylf orraamide (DMF) or acetic anhydride. 
Preparation Method E 

[In the case where Rl denotes a univalent group derived from 
substituted quinasolinedione and X denotes a lower alkylene 



group] 
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I 

(XY) 



R and R are hydrogen, or a substituent such as a lower 
Ikyl and a halogen. 

Kaiuely, a diestsr of the general forrsula (XIII) is 
allowed to react with a piperidine derivative of the general 
formula (XIV), with application of heat, in a suitable 
solvent which does not participate in the reaction or in 
the absence of the solvent, to obtain the quinazolone 
compound (XV), one of the object substances. 
Preparation Method F 

[In the case where denotes a univalent group derived from 
substituted or unsubstituted benzene and X denotes a group 
of the formula -0(CH2)n- in the general formula (I)] 
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(R,)^ 1 + Hal-(CHt) n— 




10 r"' is hydrogen or a phenyl defined above. p is zero or. 

an integer of 1 to 3 . 

Namely, a phenol derivative of the general formula 
(XVI) and a halogen compound of the general formula (XVII) 
are subjected to a condensation reaction by a conventional 
15 method to obtain the compound (XVIII), one of the final 
compounds . 

The reaction is carried out in a solvent such as, for 
example, te trahydrof uran or dimethylf ormamide (DMF) , in the 
presence of NaH or NaOH, at room temperature or with heating, 
20 thereby obtaining a good result. 
Preparation Method G 

[In the case where Rl denotes a univalent group derived 
from substituted or unsubstituted benzene and X denotes a 
group of the formula -S(CH2)n- general formula (I)] 
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(Rv) 




+ Hal-CCHz) 



(J<K) 



(XX) 



10 



15 



^ (R7) 




S(CHz) 



(XXI) 



Procedure similar to that of Preparation Method F is 
used to obtain the compound (XXI), one of the object 
subs tances . 
Preparation Method H 



()C<i ) 



0- 
-©-, 



H — ( A )— R" 
( ID ) 
R' — X — 
( I ) 



20 



25 



wherein Ri, X, R2 and the ring A have the same meaning as 
defined above. 

Namely, a compound of the general formula (XXII) and a 
piperidine derivative of the general formula (III) are 
subjected to a condensation reaction preferably using a 
desalting agent such as triethylamine , N-methylmorpholine 
or N, N' -dimethylaniline to obtain the object substance (I). 
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In this case, benzene, toluene, tetrahydrof uran, 
dimethylf ormamide or dioxane is used as a solvent. 

Various attempts have been made to treat for middle- 
ager dementia, senile demsntia and so on with medicines. At 
5 present, however, there is no medicine which is considered 
to be drastically effective for the diseases. Considered 
to be effective at present are anticholinesterase agents 
(example; physostygumine) • The physostygumine , however, 
suffers disadvantages: action of short duration, strong 
10 side effects, and so forth. 

Accordingly, the inventors have been making many 
intensive studies over a long term of years in order to 
develop medicines having actions of long duration and being 
high in safety. 

15 As a result, they have discovered that the piperidine 

derivatives of the general formula (I) can attain the 
desired end . 

Specifically, the compounds of the structural formula 
(I) according to the invention have the following important 

20 features. They have strong and highly-selective 

antiacetylcholinesterase activities. Furthermore, they 
increase the amount of acetylcholine in the brain and are 
effective for the model of retentive disorder. In addition, 
they have actions of long duration and are high in safety, 

25 compared with the physostygumine heretofore in use in the 
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field. Thus, the invention is of great value. 

Namely, the compounds of the invention are piperidine 
derivatives of the following general formula (I ) or 
•pharmacologically allowable salts thereof : 



5 




( I ). 



wherein denotes a univalent group derived from one 

s elected among substituted or unsubs ti tuted benzene , pyridine , 

pyrazine , indole , anthraquinone , quinoline , substituted 

10 or unsubs ti tuted phthalimide , homophthalimide , pyridine car boxy lie 
acid imide , pyridine N- oxide , pyrazinedicarboxylic acid imide , 
naphthalenedicarboxylic acid imide , substituted or 
unsubs ti tuted quinazolinedione , 1 , 8-naph thai imide , bicyclo 
[2-2.2] octo-5-ene-2 , 3-dicarboxylic acid imide and 

15 pyrcnisrylin:ide , 

X denotes a group of the formula -(CH2)n-j ^ group of 
the formula -0(CH2)n-, a group of the formula -S(CH2)n-, 
a group of the formula -NH(CH2)n-j a group of the formula 
-S02NH(CH2)n-, a group of the formula -NH-C- ( CHs )n - , a 

20 0 

group of the formula -NH(CH 2)n-C- , a group of the formula 

(J 

-C-0(CH2)n-» a group of the formula -CH2 NH ( CH 2)n - , a group 
0 

25 



10 



15 



20 
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of the formula -C-N-(CH2)n- (in all the above formulas, 



0 R^* 



n is an integer of 1 through 7 and represents a lower 
alkyl group or a benzyl group), a group of the formula 

CH3 CH, 

I I 
-O-CH2CH2CH-, a group of the formula "O-CHCH2 CH2- , a group 

of the formula -0-CHiCrLiCH= or a group of the formula 

OH 
I 

-O-CH2-CH-CH2-, 

the ring A denotes a group of the formula ^ , 

a group of the formula j ^ group of the formula 

^ ^ or a group of the formula ^ \, , and 

R 



^ denotes a hydrogen atom, a lower alkyl group^ a 
substituted or unsubs tituted benzyl group, a substituted 
or unsubsti tuted benzoyl group, a pyridyl group, a 
2-hydroxyethyl group, a pyridylmethyl group or a group of the 
formula ^ j (therein Z represents a halogen atom). 

Therefore purposes of the invention are to provide 
a novel compound which is effective to various types 
of dementias and sequelae of cerebrovascular deseases, 
25 then methods for preparation of the compound and a 
pharmaceutical composition comprising the compound 
as the effective ingredient. 
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The pharBologically acceptable sWto use in 
the invention includes for instance an inorganic salt 
with hydrochloride, sulfate, hydrobromate or phosphate 
and an organic salt with formate, acetate, trif luoroacetate , 
5 maleate, tartrate, laethanesulfonate, benzenesulfonate 
or toluenesulf onate . • 

The compound of the invention is effective to 
treatment, prevention, remission and improvement of 
various types of senile dementia, especially senile 
10 dementia of the Alzheimer type or the Alzheimer's 
desease, the disturbance of attention, aphasia, 
hypobulia, the emotional disorder, the memory 
disorder, the hallucinatory-paranoid state and the 
abnormal behavior, accompanying and following 
15 cerebrovasular diseases such as ceral apoplexy 

{cerebral bemorrhage, cerebral infarction), sequelae 
of enzephalitis and cerebral palsy. 

Further, the compound of the invention has a 
strong, highly selective anticholinesterase activity 
20 and is eventually useful as a medicine based on the 
activity. 

When the compound is used as the medicine, it 
may be orally or parenterally administered. It is 
parenterally administered in the form of an intravenous, 
25 hypodermic or intramuscular injection or a suppository. 
It may be administered also in the form of a sublingual 
tablet. A dose of the administration depends on conditions 
of a patient, such as age, sex, a body weight and 
sensitivity, a method of the administration such as 
30 times and intervals, properties, preparation and kinds 
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of the medicine, kinds of effective ingredients, and 
in case another treatment is also effected similtaneously , 
the kind/ frequency and intended effects of the treatment. 
In general/ a dose of the administration is about 0,1 
5 to 300 mg, preferably about 1 to 100 mg, per an adult 
a day. The administration with the amount is made 
one to four times a day. 

When the compounds of the invention are prepared into 
medicines, they are prepared into medicines in the form of 
10 injections, suppositories, sublingual tablet, tablets, capsules 
etc. using ordinary carrier by a. conventional method in the 

technical field of preparation. 

In the preparation of injections, pH regulator, buffer, 

suspending agent, dissolution adjuvant, stabilizer, 

15 preservative, etc. are added to the principal ingredient 

when required, and intravenous, hypodermic and intramuscular 

injections are prepared by a conventional method* In this 

case, the injections may be frozen and dried, if necessary, 

by a conventional method- 

20 Examples of the suspending agent include methyl cellulose 

polysorbate 80, hydroxyethyl cellulose, gum arable, tragacanth 

powder, carboxymethyl cellulose sodium, polyoxyethylene 

sorbitane monolaurate , etc. 

Examples of the dissolution adjuvant include 

25 polyoxyethylene-hardened castor oil, polysorbate 80, amide 

nicotinate, polyoxyethylene sorbitane monolaurate, castor 
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oil fatty acid ethyl ester, etc. 

Examples of the stabilizer include sodium sulfite, 
sodium metasulfite, ether, etc. Examples of the preservative 
include methyl paraoxybenzoate , ethyl paraoxybenzoate . 
sorbic acid, phenol, cresol, chlorocresol, etc. 

The representative compounds of the invention will be 
described hereinafter by way of examples. It goes without 
saying, however, that the representative compounds are for 
purpose of help to the understanding of the invention and are 
not intended as a definition of the limits of the invention. 

The values of NMR in the following examples are those 
in free substances. 
Example 1 

1-benzyl-4-[Y-(^-ni trop henoxy) propyl] pio eridine . hvdrochi or H . 

0zN\-hQ-0(CK.)3 — (;^N.-CH.-.^ - HCl 

0.8 g of p-nitrophenol and I.4 g of N-benzyl-4- ( y- 
bromopropyD-piperidine are dissolved in 20 ml of 
dimethylformamide (DMF). To the mixed solution is added, 
little by little, with stirring at room temperature, 0.3 g 
of 60% sodium hydride . 

Hereafter, the resulting mixture is stirred for 2 hours 
at room temperature and is .further stirred for about 6 hours 
and 30 minutes at 70 to 80 °C. After the solvent is 
distilled off under reduced pressure, an aqueous chloroform- 
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5% caustic soda solution is added to the residue followed by 
shaking sufficiently with a separating funnel to separate out 
a chloroform layer. 

The chloroform layer is washed with a saturated saline 
5 solution, which is then dried over magnesium sulfate. 

Chloroform is distilled off under reduced pressure, and the 
resulting residue is purified using a silica gel column. 
The distillation is performed using 2% methanol-chlorof orm . 
After distilling off the solvent under reduced pressure, the 
10 residue is dissolved in ethyl acetate followed by adding a 
10% hydrochloric acid-ethyl acetate solution to separate 
out crystals. Upon recrys tallization from ethanol-water- 
ethyl ether, 1-9 g (yield: 84.1%) of the titled compound 
having the following physical properties is obtained. 
15 Melting point (°C): 229-230 

Elemental analytical values: C21H26N2O3 • HCl 

C H N 

Theoretical value (%) 64-52 6.96 7.17 
Found value (%) 64-21 7.03 7.06 

20 Example 2 

N-[4 '-(1 ' -benzylpiperidine ) ethyl] -4-benzylsulfonylbenzamide * 
hydrochloride 

^^CHzSOz«H^^CONH(CHz)z -<^H-CH2-^^ - HCl 
25 3 g of 1 -benzyl-4--aminoethylpiperidine and 2.8 g of 
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• triethylamine are added to 100 ml of anhydrous 
tetrahydrof uran . -4.1 g of ^.-benzylsulf onylbenzoylchloride 
is mixed with 50 ml of anhydrous tetrahydrof uran with 
ice-cooling and stirring, which is then added dropwise to 

5 the above mixed solution for about 20 minutes. The resulting 
mixture is stirred for about 20 minutes at room temperature 
and is further refluxed for about 20 minutes. Then, 
tetrahydrof uran is distilled off under reduced pressure. 
The resulting residue is purified using a column in a 

10 similar manner as in Example 1 and is formed into a 

hydrochloride by a conventional method to obtain 3-55 g of 
the titled compound (yield: 49-4%)- 
Melting point (°C): 187-188 

Elemental analytical values: C28H32N2O3S - HCl 



15 




C 


H 


N 




Theoretical value (%) 


65.55 


6.48 


5.46 




Found value (%) 




6.27 


5.36 




3/10 (H2O) 


64.86 


6.53 


5.46 



Example 3 

20 N--[4.' "(1 ' -benzylpiperidine) ethyl 3-i^-isonicotinic acid amide 
hydrochloride 



N;^— CONH(CHx). -(^N-CHz-^ • 2HC1 



(Preparation Example 1 ) 
25 2-4. g of isonicotinic acid chloride • hydrochloride is 
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added little by little to 4.4. g of l-benzyl-4.- 
aminoethylpiperidine , 5-6 g of potassium carbonate and 
50 ml of dioxane while they are cooled with ice and stirred. 
After the reaction for about 1 hour at room temperature, 
5 dioxane is distilled off under reduced pressure. To the 
resulting residue are added 50 ml of water and 20 ml of 
a 5% aqueous NaOH solution to alkalify the residue. The 
alkaline residue is then extracted with chloroform. After 
washing with water, the resulting chloroform layer is dried 

TO over potassium carbonate, and chloroform is distilled off 
under reduced pressure. The resulting residue is purified 
with 2% methanol-chlorof orm-based and 5% methanol- 
chloroform-based solvents by the use of a silica gel column, 
and is formed into a hydrochloride using a 10% hydrochloric 

15 acid-ethyl acetate solution to obtain 5-1 g of the titled 
compound (yield: 70.0%). 
(Preparation Example 2) 

4-. 7 g of isonicotinic acid is dissolved in a mixed 
solution of diraethylf ormamide-tetrahydrof uran (I/I). -To the 

20 mixture are added, at -30 to -15 °C, 3.85 g of N- 

methylf ormalin and 4. -13 g of ethyl chlorcarbonate . The 
resulting mixture is stirred for 5 minutes at -15 °C. 
Dimethylf ormamide-tetrahydrof uran solution of 8.33 g of 
N-benzylpiperidylethylamine is added to the reaction 

25 solution followed by stirring for 2 hours at 0 °C and then 



0 
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1 hour at temperature. After removing a precipitate 

by filtration, the resulting filtrate is concentrated, and 
the residue is dissolved in chloroform. After washing with 
caustic soda and uater, the chloroform layer Is dried over 
magnesium sulfate, and chloroform is distilled off The 
resulting oily residue is purified using a silica gel 

chromato to obtain 9 S tr nf +v,= +•*•! ^ 

am V.5 g of the titled compound (yield: 77.0%) 

NMR(6 value, DMSO) : 

l-U-2.04 (9H, m). 2.8-2.9 (2H, bd ) , 
3.36-3.56 (2H, m), 3.U (2H, s), 
6.2 (IH, bt), 7.2^ (5H, s), 7.5^ (2H, m), 
8.68 (2H, m) 
Example /I 




CH3 

^CH.SO.-^Q^CO-N(CH.).-^N-CH.-^ -HCl 

5.9 g Of ^-benzylsulfonylbenzoylchloride is added little 
by little to 4.6 g Of 1-benzyl-4-(N'-methylaminoethyl) 
Piperidine. 5 g of triethylan,ine and 40 ml of chloroform 
vhile they are cooled with ice and stirred. After the 
reaction for 12 hours at room temperature, 20 ml of uater 
and 20 ml of a 5% aqueous NaOH solution are added to the 
reaction solution followed by shaking sufficiently with a 
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separating funnel to separate out a chloroform layer. 
After washing with water, the chloroform layer is dried 
over magnesium sulfate, and chloroform is distilled off 
under reduced pressure. The resulting residue is purified 
5 using a column in a similar manner as in Example 1 and is 
formed into a hydrochloride. Upon recrys tallization from 
ethanol, 8.2 g of the titled compound is obtained (yield: 
78.1%). 

Melting point (*=*C): 200-201 
10 Elemental analytical values: C29H34N2O3S 

C H N 

Theoretical value (%) 66.08 6.69 5-31 
Found value (%) 66.12 6.67 5-21 

Example 5 

1 5 N"methyl"N-[4'-(1 ' -benzylpiperidyl ) ethyl] isonicotinic acid 
amide hydrochloride 

CH3 



nQ^C0-i1(CHz)zhQn-CH.-^ -2HC1 



20 3-48 g of N-benzyi-4.-(N '-methylaminoethyl) piperidine 

and 4.6 g of potassium carbonate are added to a mixed 
solution of 40 ml of chloroform and 1 0 ml of water. To the 
mixture is added, little by little, with ice-cooling and 
stirring, 3-2 g of isonicotinic acid chloride- hydrochloride 

25 After stirring for 1 hour at room temperature, 20 ml of 
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water and 10 ml of an aqueous iM-NaOH solution are added to 
the reaction solution, and a chloroform layer is separated 
out. After washing with water, the chloroform layer is 
dried over magnesium sulfate. 
5 Chloroform is distilled off under reduced pressure to 

obtain 4-3 g of an oily matter. The oily matter is 
purified using a silica gel column in a similar manner as 
in Example 1 and is formed into a hydrochloride. 

Upon recrystallization from acetone-ethanol , ^.0 g of 
10 the titled compound is obtained (yield: 72.0%). 

Elemental analytical values: C21 H 27N3O • 2HC1 -1 /2H2O 

C H N 

Theoretical value (%) 60 . U 7.21 10.12 
Found value (%) 60.02 7.01 10.1 6 

15 Example 6 

N-methyl-N-[i4' -(1 '-benzylpiperidine ) ethyl]-^.- 
cyc lopentylsulf onylbenzamide . hydrochloride 

CHs 

[^SO.-.Q-CO-N(CH.)z-{^N-CH.-^.; HCl 

1.1 g of N-benzyl-A-(N' -methylaminoethyl) piperidine 
and 1.4. g of potassium carbonate are added to a mixed, 
solution of 20 ml of chloroform and 5 ml of water. While 
stirring the mixture at room temperature, a solution in 
25 which 1.16 g of 4.-cyclopentylsulf onylchloride is dissolved 
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in 20 ml of chloroform is added dropwise to the mixture. 
After stirring for 2 hours at room temperature, 10 ml of 
water and 5 ml of an aqueous IN-NaOH solution are added to 
the reaction solution, and a chloroform layer is separated 
5 out. After washing with water, the chloroform layer is 
dried over magnesium sulfate. 

Chloroform is distilled off under reduced pressure to 
obtain a crude product. The crude product is purified using 
a silica gel column in a similar manner as in Example 1 and 
10 is formed into a hydrochloride. 

Upon recrystallization from ethanol-ether , 1 .9 g of 
the titled compound is obtained (yield: 80.0%). 
Melting point (°G): 234-236 (decomposition) 
Elemental analytical values: C27 H36 N2O3S -HCl- I/2H2O 
15 • C H N 

Theoretical value (%) 63-08 7.45 5-45 
Found value (%) 63-10 7.25 5-40 

Example 7 

N-[2-(N' '-ben2ylpiperidino-4) ethyl ]-4-nitroph thalimide • 
20 hydrochloride 




N— (CHz) z -(^/ -CHz - HCl 
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1.0 g of 4-nitro phthalic anhydride and 1.1 g of 
4.-(2-aminoethyl)-benzylpiperidine are added to 30 ml of 
dioxane. The resulting mixture is heated and refluxed for 
2 hours . 

5 The reaction solution is added with 50 ml of water 

followed by extracting with chloroform. The resulting 
chloroform layer is dried over, magnesium sulfate, which is 
then concentrated to dryness under reduced pressure.' The 
resulting residue is purified with a 5% ethanol-chlorof orm- 

10 based solvent by the use of a silica gel column to obtain 
1.3 g of the object substance. The object substance is 
formed into a hydrochloride using a 10% hydrochloric acid- 
ethyl acetate solution. Upon recrystallization from acetone- 
isopropyl ether, 0.98 g of the titled compound is obtained 

15 (yield: 45.1%). 

Melting point (°C): 224.-227 

Elemental analytical values: C22 H23 N3 O4 • HCl 

C H N 

Theoretical value (%) 6I.4.7 5.63 9.77 

20 Found value (%) 61.35 5-69 10.01 

Example 8 

N-[2-(N' -benzylpi peridino-^) ethyl3-2 . 3-pyrazinedicarboxylic 
acid imide 



25 




N — (CHz) 2 -^^N -CHz 
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7-5 g of 2,3-pyra2inedicarboxylic anhydride and 12.0 g 
of 4-(2-arainoethyl)-benzylpiperidine are stirred for 10. 
minutes at 120 to form a brown tar-like mixture. After 
allowing to stand for cooling, 7 ml of acetic anhydride is 

5 added dropwise to the brown tar-like mixture at 80 

followed by stirring for about 30 minutes at 100 °C. The 
resulting tar-like substance is added with and dissolved in 
20 ml of chloroform and is purified using a silica gel 
column in a similar manner as in Example 1 . Since the 

10 object substance is not well separated out, the above tar- 
like substance is further purified by distillation with 
benzene and a 10% ethanol-benzene-based solvent, to obtain 
5-9 g of the object compound as a yellow— brown oily matter 



1.27-2.02 (9H, ra), 2,8-2.9 (2H, bd), 
3.46 (2H, s), 3.82 (2H, t) , 7.26 (5H, s), 
8.87 (2H, s) 
Example 9 

20 N-[2-(N' -benzylpiperidino-4) ethyl]-1 , 8-naphthalimide 



25 aminoethyl) benzylpiperidine are heatd and refluxed in a 



15 



(yield: 33-6%). 

NMR (6 value, DMSO) : 




2 g of 1 , 8-naphthalic anhydride and 2.2 g of 4--(2- 
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solvent of n-butanol for 6 hours. 

After allouing to stand for cooling, 50 ml of water 

is added to the reaction solution followed by extracting 

with chloroform. The resulting chloroform layer is dried 
5 over potassium carbonate, which is then concentrated to 

dryness under reduced pressure. 

The oily residue thus obtained is purified with chloroform 

as a distilling solvent by the use of a silica gel column. 

The purified substance is formed into a hydrochloride using 
10 a 10% hydrochloric acid-ethanol solution. Upon 

recrystallization from ethanol-methanol , 2.0 g of the object 

compound is obtained (yield: ^67=) . 



NMR ( 5 value, DMSO) : 

2.84 (2H, d), 3-45 (2H, s), 4.4 (2H, q), 
7.24 (5H, s), 7.4 (2H, q), 8.1 (2H, dd ) , 
8.5 (2H, dd) 
Example 10 

3-[2-(1-ben2yl-A-piperidino) ethyl3-2, 4-(1H, 3H)- 
quinazolidione - hydrochloride 



20 



0 




H — (CHz) 




HCl 




N 
H 



25 
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A mixture, of 50 g of 2- [ (ethoxycarbonyl) amino] 
benzoic acid methyl and 49 g of 4-(2-aminoethyl)- 
benzylpiperidine is heated to 190 to 200 "C with stirring, 
and methanol and ethanol formed are distilled off. 
5 After heating and stirring for about 6 hours, the 

mixture is purified using a silica gel column in a similar 
manner as in Example 1 and is formed into a hydrochloride. 

Upon recrystallization from ethanol-water , 13. 3 g of 
the titled compound is obtained (yield; 14.. 8%). 
10 Melting point (°C): 208-210 

Elemental analytical values: C 25N3O2 ■ HCl 

G H N 

Theoretical value (%) 66.07 6-55 10.51 
Found value (%) 66.02 6.64 10.75 

15 Examples 11 to i ^j ? 

Compounds prepared using similar procedures as in Examples 
1 to 10 are shown in Table 1 and Table 2. 

The compounds shown in Tables 1 and 2 are represented by 
the formula 



20 
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In order to show the effects of the compounds of the 
invention in detail, part of examples of pharmacological 
experiments using animals will be described hereinunder. 

In addition to the working examples disclosed 
above in view of the pharmacological tests, the compound 
of the invention was examined in view of effects on 
scopolamine-induced impairment of passive avoidance, 
using ddY male mice. As a result it was found that 
it had an excellent activity in this respect. 

Experimental Example 1 

Acetylcholinesterase Inhibitory Ac tion using Monc.^ 
Brain Homogenate 

Using a mouse brain homogenate as a source of 
acetylcholinesterase, the esterase activity was measured 
by a- thiochloine method. Acetylcholine . as a substrate, 
the compound of the invention as a substance to test 
and 5,5'-dithio-bis(2-nitroben2oic acid), called also 
DTNB, were added to the mouse brain homogenate. After 
incubation, thiocholine produced was reacted with DTNB 
to form a yellow- product. The acetylcholinesterase 
activity was determined by the measurement of the 
absorbance change of the reaction product at 412 nm. 

The acetylcholinesterase inhibitory activity of 
the compound tested was expressed in terms of the 50% 
inhibitory concentration, IC50. 

Results are shown in Table 3. 
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Compound 
(Example No.) 


AchE inhibitory 1 
activity i 
ICso (»M) 1 


Compound 
(Example No.) 


AchE inhibitory 
activity 

IC50 (uM) 


4 


0.0005 


56 


0.0033 


5 


0.088 


57 


0.0012 


6 


0.021' 


58 


0.013 


7 


0.014 


62 


0.0034 


8 


0.08 


68 


0.0045 


9 


0.0055 


71 


0.055 


10 


0.0042 


88 


0.049 


16 


0.059 


98 ■ 


0.0083 


.21 


0.021' 


110 


0.0088 


25 


0 , GG45 


111 


r\ r\ r\ r\ i-\ 

U . uuuoo 


26 


0-009 . 


112 


0.00015 


32 


0.0043 


113 


0.0047 


41- 


0.0008 


115 


0.0067 


47 


0.009 


116 


n p no 
U . U U 0 


48 


0.0039 


122 


0.02 


50 


0.0028 


123 


0.0105 


51 


0-0022 


130 


0.0003 


52 


0.0015 


133 


0.0079 


53 


0.0024 


Physo *' 


0.89 


54 


0.008 


1 TH.4 


0-084 



(Notes) physostigmine 

^2; 1, 2, 3f 4-Tetrahydro-9"Aininoacridine 
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Experimental Example 2 

Acute Toxicity Test for ddY Male Mouse 

Acute toxicity test was carried out using ddY 
male mice. 

The results are shown in Table 4.. 

Table 4 



Compound 
(Example No.) 


Oral to mouse (mg/kg) 


100 mg 


300 mg 


4 


0/3 *1 


2/4 *1 


5 


J/4 


4/4 


7 




0/3 


10 


3/4 





(Notes) *1; Denominator shows the number of Animals used, and 
numerator shows the number of deaths. 
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CLAIMS 

1 . A piperidine derivative having the formula 
(I) or a pharmacologically acceptable salt thereof: 

— CI) 

wherein denotes a univalent group derived from one 
selected among substituted or unsubs tituted benzene, pyridine 
pyrazine, indole, anthraquinone , quinoline, subs tituted 'or 
unsubs tituted phthalimide , homo phthali raid e , pyridine car boxyli 
acid imide, pyridine N-oxide, pyrazinedicarboxylic acid imide 
naphthalenedicarboxylic acid imide, substituted or 
unsubstituted quinazolinedione , 1 , 8-naphthalimide , bicyclo 
[2.2.2] oct-5-ene-2 , 3-dicarboxylic acid imide and 
pyromerylimide , 

X denotes a group of the formula -(CHi)7i-, a group of 
the formula "OCCHjl)^^-, a group of the formula -S(CHi)7]", 
a group of the formula -NHCCH^)?)-, a group of the formula 

-S0iNH(CHi)7i-, a group of the formula -NH-C- { CHi)^!-, a group 

II 
0 
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of the formula -NH(CHi)7i -C- , a group of the formula 

II 
0 

-C-0(CHa)7i-, a group of the formula -CEiNH(CHi)7) - , a group 
0 

5 of the formula -C-N- (CHi)7i - (in all the above formulas, 

II L 
0 R3 

n is an integer of 1 through 7 and represents a louer 
alkyl group or a benzyl group), a group of the formula 

CH3 CH3 
I ( 
10 -0-CH:iCHaCH-, a group of the formula -0-CHCHiCHii- , a group 

of the formula -0-CHj.CHiCH= or a group of the formula 

OH 
I 

-0-CHi-CH-CHi-, 

the ring A denotes a group of the formula ^/ \ ^ 
15 ~ \—/~ 

a group of the formula \^ , a group of the formula 
__/^ ^ or a group of the formula ^ , and 

20 

denotes a hydrogen atom, a lower alkyl group, a 
substituted or unsubs tituted benzyl group, a substituted or 
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unsubstituted benzoyl group, a pyridyl group, a 2- 

hydroxyethyl group, a pyridylmethyl group or a group of 

0 H 

the Tormula ^ j (wherein Z represents a halogen atom) 

5 2. A piper idine derivative or a pharmacologically 

acceptable salt as claimed in Claim 1 , in which Rl 
is a pyridyl group, 

3. A piperidine derivative or a pharmacologically 
acceptable salt as claimed in Claim 1 , in which Rl 

10 is a univalent group derived from a substituted or 
unsubstituted benzene. 

4. A piperidine derivative or a pharmacologically 
acceptable salt as claimed in Claim 1 , in which Rl 

is a univalent group derived from a substituted or 
15 unsubstituted phthalimide. 

5. A piperidine derivative or a pharmacologically 
acceptable salt as claimed in Claim 1 , in which Rl 

is a univalent group derived from homophthalimide . 

6. A piperidine derivative or a pharmacologically 
20 acceptable salt as claimed in Claim 1 , in which Rl 
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is a univalent group derived from a substituted or 
unsubstituted quinazolinedione . 

7. A piperidine derivative or a pharmacologically 
acceptable salt as claimed in Claim 1, in which X 
5 is a group of the formula: -(CH2)n-, 
n being an integer of 1 to 7. 

8. A piperidine derivative or a pharmacologically 
acceptable salt as claimed in claim , , in „hi=h X 
is a group of the formula: 

10 - 

-C-N-(CH:,>„- 
0 R3 

Wherein n is an integer of 1 through 7 and r- 

"gn / and represents a 
louer alkyl group or a benzyl group. 

9. A Piperidine derivative or a pharmacologically 
acceptable salt as claimed in Claim l, in .hich the 
ring A is a group of the formula: 

-o- 

20 10. A Piperidine derivative or a pharmacologically ' 

acceptable salt as claimed in Claim 1 , in which X 
is "a group of the formula: 
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-C-N-(CHii)7i- 
0 R3 

wherein n is an integer of 1 through 7 and represents a 
lower alkyl group or a benzyl group, and the ring A is a 
group of the formula 



n. A piperidine derivative or a pharmacologically 
acceptable salt as claimed in Claim 1 , in which X 
is a group of the formula: 

-C-N-(CH:i)7i- 
0 

wherein n is an integer of 1 through 7 and represents a 
lower alkyl group or a benzyl group, the ring A is a group 
of the formula 



-O- 



and is a substituted or unsubs tituted benzyl group. 

12, A piperidine derivative or a pharmacologically 
acceptable salt as claimed in Claim 1 , in which Rl 
is a univalent group derived from a substituted or 
unsubs tituted benzene, X is a group of the formula: 
-C-N-(CHa)n- 

II u 

0 R3 
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s a 



Wherein „ u an integer of , through 7 and represent 

Of the formula 

and is a substituted or unsubstituted benzyl group. 

13. A piperidine derivative or a pharmacologically 
acceptable salt as claimed in Claim 1 , in which R1 
is a group of the formula: 

X is a group of the formula 

-C-M-(CH-»)-. - 

II L 
0 R3 

vherein represents a louer .l,yl the ring A is a 

group of the formula 



and R'^ la a benzyl group. 

14. A Piperidine derivative or a Phar.acolo,icaily 
acceptable ealt as claimed in clai™ i„ „hieh r, 
is a group of the formula: 
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X is a group of the formula 

-C-N-CCHa)^ - 
II I 

5 0 CH3 

the ring A is a group of the formula 



-o 



and is a benzyl group. 
10 15, A piperidine derivative or a pharmacologically 

acceptable salt as claimed in Claim 1 , in which R1 
is a univalent group derived from a substituted or 
unsubstituted phthalimide, X is a group of the formula: 
-(CHa)Ti- 

15 wherein n is an integer of 1 through 7, the ring A is a group 
of the formula 



-O- 



and is a substituted or unsubstituted benzyl group. 

16. A piperidine derivative or a pharmacologically 
acceptable salt as claimed in Claim 1 , in which n 

is 2 . 

17. A piperidine derivative or a pharmacologically 
acceptable salt as claimed in Claim 1 , in which 
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the compound is N-[2-(N' -benzylpiperidino-4) ethyl]-^. 
nitrophthalimide . 

18. A piperidine derivative or a pharmacologically 
acceptable salt as claimed in claim 1 , in which R1 
is a univalent group derived from homophthalimide , 
X is a group of the formula: 

wherein n is an integer of 1 through 7, the ring A is a group 

of the formula 



<y- 



and R= is a substituted or unsubsti tuted bsnzyl group. 

19. A piperidine derivative or a pharmacologically 
acceptable salt as claimed in Claim 18,. in which n 

is 2 . 

20. A piperidine derivative or a pharmacologically 
acceptable salt as claimed in claim 1, in which the 
compound is N-C2-(N^ -benzylpiperidino-2^) ethyl]- 
homophthaliraide . 

21 . A piperidine derivative or a pharmacologically 
acceptable salt as claimed in Claim 1 , in which Ri 

is a univalent group derived from a substituted or 
unsubstituted guinazolinedione , X is a group of the 
formula: 

-(CHa )7i - 



# 
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wherein n is an integer of 1 through 7, the ring A is a 
group of the formula 




5 and is a substituted or unsubstituted benzyl group. 

22. A piper idine derivative or a pharmacologically 
acceptable salt as claimed in Claim 21, in. which n 

is 2 , 

23. A piperidine derivative or a pharmacologically 
1 0 acceptable salt as claimed in Claim 1 , in which the 

compound is 3- [ 2- ( 1 -benzylpiperidino ) ethyl-2 , 4- ( 1 H, 3H) - 
quinazolinedioae . 

24. A pharmaceutical composition which comprises 
the peperidine derivative as defined in Claim 1 'and 

15 a pharmacologically acceptable carrier. 

25. The use of a compound according to claim 1 for 
the making of a pharmaceutical composition preventing 
dementias and sequelae of cerebrovascular diseases. 
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